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M3BECTHS AKAREMHH HAYK CCCP
1959 Cepun 6nonorryecrasn 265—282

HTOrH PABOThAI VYPEXCAEHHHA OTHAEJNEHHA
BHOJIOFTHYECKHX HAYK

H. #. TYMAROB
NMEPBLIA TOJL, PABOTH COBETCKOIo ®HTOTPOHA

Becnoil 1957 r. nayaia ‘QyHKUHOHWPOBATL TiepBas ouepelb CTPOUTEJNb-
crBa CTaHUMH HOKYCCTBEHHOTO KAWMaTa. 310 HOBHIl THN J1abopaTophhl, Ha-
amBaeMblii 32 py6exom ¢utorpooM (Braak and Smeets, 1956; Bouillenne
et Bouillenne — Walrand, 1950; Went, 1957). On nossoaser u3y4arb y pac-
TeHuft Ku3HeHHBle ABJeHHs Ha (oHe TAKHX Pa3HOOOpa3HHX BHEWHHX YCIO-
BHM, KakHe Heo6XOAHMbI /118 IKCNepHMeHTaTopa.

Coserckuiit Colo8 — CTpaHa KOHTHHeHTaJbHas, M pewatollee 3HayeHne B
PECTEHHEBOICTBE HMEIOT 3/1€Ch ‘MeTeOPOIOTHUeCKHe dakrope. Ot ToOro, xax
CKJabiBae cst norcla B8 TOT WJIH WHOH NeprHoj XH3HM PaCTEHHUS, 3aBHUCHT
BeJMYHHA ypoXast H ero kavectBo. Hawa crpaHa o6mmpHa, W Kanmar B
weil pasHoc6paden. Bece 910 nofyaaer COBETCKOTO ¢pH3uoN0ra COCpeloTo-
YHTL BHAM2HHE Ha BHEIWHel cpele, YTOOL BHACHHTb €€ BAMSHHE HA pacTe-
Hus. JTo 3agauya TpyAHas. B noJjeBoi 06CTaHOBKE Heslerko pasobparbes
8 PEAKUHWH COPTOB H KyIbTYD Ha KJAMMATHYECKHE YCJOBHUA. [loroaa Kpaithe
M3MEHUYHBA, HA PAacTeHH OOLYHO AEACTBYIOT OAHOBPEMEHHO MHOro ¢aK-
topos. Ilpy Takoil NOCTaHOBKE ONMBITOB aHAIH3HPOBATH $H3KOIOTHUSCKHE
ABNEHUS HCKJIOUHTEIbHO cJ0XHO. [lo3TOMY M BO3HHKJA MbiC/Ib COBAATH,
crnenHanbible KJIMMATH3IHPOBAHHbIE CBET/Ibie H TeMHbie JabopaTopHH, riae
MOMHO 6blI0 6bl aBTOMATHYECKH TOIAEPIKIBATL TOT MM HHOW PEXHM NOro-
ab, Tpebyeubiit cxemoil skcnepumentaropa. IlpeonosieBas GoJblune TPyAHO-
CTH KaK MpH NPOEKTHPOBAHHH, TaK M MPH CTPOHTEIbLCTBE, Mbl cO3]a/H
CNOXHNE COOPYXeHHe, KPAaTKoe ONHCaHHe KOTOpOro MHOW YXe AaHo (Ty-
maHoB, 1957). 3aecb AOCTAaTOYHO YKa3aTb, YTO YCTaHOB.IeHlbie Ha CraHuuu
KAHMATHYECKHe MallMHbl T'PH paGoTe Ha NOJHYIO MOUIHOCTL B COCTOAHHK
€MEeCYTOUHO NMPHTOTOBAATHL A% onuiTos 1750 T Bo3ayXa TpebyeMoro Kauecrsa.

Paspa6atbisan ycTPOHCTBO NepBoOro CoBETCKOro (HTOTPOHA, Mbl CTPEMH-
AHCH TIOJHEE HCNOAL30BAaTh /s PH3HOJOrHUeCKHX PaboT COBpEeMEHHYI0 Ma-
WHHHYIO TCXHUKY, IPHCMOCOOASAS ee I MBYUEHHS BAXKHEHIHX s Haureft
CTPaHbl HaPOMAHOXO3AHCTBEHHBIX BOMpocos. Temepb noJdyyeHa BO3MOXKHOCTL
peryIMPCBATL TEMNEPATYypy H BJIAXKHOCTb BO3]YXd, HarpesaTh HJH OXJaX-
naTh NOYBY, H3MEHSTb WHTEHCHBHOCTb M KauecTso csera. Hempyano cosna-
B8aTh TOUBEHHYIO H BOBAYIUHYIO 3aCyXH, NMOIBepraTh PacTeHHA CYPOBBRIM
moposaM. [locTpoeHHast SKCnepHMeHTanbHas 6a3a NOGBONACT LOBHPOBATH
BHELIHAE YCJACBHA KaK B OTHOLIGHMA WX HATIPSKEHHOCTH, TaK H I'POLOJIKH-
TeALHOCTH BJAHSHMS. KpoMe TOro, Mbi B COCTOSHHH BO31eACTBOBATh TeM
WIK HHbIM BHEIIHWM aKTOPOM B HWHTEDECYIOUIHA Hac 3Tan XH3HW opra-
HH3Ma. :

[MoMHMO KIMMaTHYECKHX YCJIOBHH, 15 pacTenus Goaburyio posb Hrpaert
maofopoaHe nouss. [MoeBhie ONBITHL € BHeCeHHeM yRoOpeHwR HejocTa-
TOYHBL JJIfi H3YYEHHsi MH3HEeAesTeNbHOCTH KOpHeH, H (PH3HOJIOrH RaBHO BHI-
PALMBAIOT pPACTEHHA Ha TNHMTATETbHOM pacTBOPe BMOJHE CNpPEeNeNcHHOTO
coctasa. JIA 3TOro yOnelwHo NPHMEHAIOTCH NecyaHbie M BOIHbIE Ky/bTYpH,
a B nocJelHce BPeMs MPHBJAEKAeT BHUMaHWe NpaBHAHas cpeaa. IMpu 3mom

UNCLASSIFIED

Approved For Release 2009/08/05 : CIA-RDP80T00246A007900070002-6

<



- W&y.‘;;_T“—'_f

Approved For Release 2009/08/05 : CIA-RDP80T00246A00790007000276

266 . H. Y. Tymanos

cnocobe CTpeMATCs COBMECTHTD ONTHMaNbHOe MHUHEDaJbHOe [uTaHHe ¢ XO-
poleit aspauuedt KOpHEBOH CHCTEMBL. Todwy rpasus 3anoJHAIOT NUTATC b
KEBIM DACTBOPOM H3y4aemoro cocTaBa, MOBTOpAsA €ro UHPKYNALMI0 HePe3
onpereneHHbe NPOMEX YTKH. MOXKHO TaKkKe MNpoMbiTh cy6erpat M AaTh
nocJe 3TOTo ApYro#t coseBOl DEXHUM. YcTpoitcTBO 3TO nossoJisieT B WHPO-
KMx npenenax BapbHpOBATH [0 BOJie 3KCrepHMeHnrarTopa KOpHeOoGUTaeMylo
cpeny Kak mo COOTHOIIEHHIO B Heft MHTaTEIbHBIX 3/1€ MeNToB, Tak # 1o Be-
JHUMHe WX KOHLEHTPalHH, a TaKKC yCTaHaBJIHBATD ocoGeHHOCTH MUHEpa/b-
HOro NHTAHWS OpranusmMa B pashbie ¢asp ero PasBUTHA.

Taxum 06pa3oM, HasBaHHE OTMHCHBAGMOTO  YUPEXK 1E€HHUA «CTaHuua Hc-
KYCCTBEHHOTO KJIMMaTa» He TOUHO. 3J1ech BOGMOXHO c031aBaTh He TOJBLKO
pasNHuKbA KAMMaT, HO M TO HAM HHOE MJI0Z0POIME KOpHEOGUTaEMOr0 04
DKCTIEDUMEHTATOP CTPEMHTCH peryanpoBaTh no cBOEMY YCMOTDEHHIO MOYTH
BCI0 'BHELIHIOW cpedy.

[Moapepras pacTeHue BO3/EHACTBHIO Onpejenenbix kanMaTHueckux ¢ax-
TOpOB, BApbUPYs B LIHPOKHX Tiperesnax MHEHepaJbHoe NHUTaHue H BOLHLINA
pexuM, pusnosor BLI3bLIBAET B OPraHH3ME pasnoobpasnbie BHYTpEHHHE H3-
menemus. Jlas Bx yuera NPHXOIHTCS TIPHMERATD cnoKHble Merods. B 1o-
cnentee BpeMs OblIx npe1JI0KeHkl HEKOTOPEE noBbie cnocobu. TlosTomy
COBETCKHil (UTOTPOH OCHALAETCA COBpEMEHHBIM nabopaToplbiM 060py10-
panneM, JAlOUlHM  BO3MOKHOCTH MCIIOJIB30BATh  PALHOUSOTOINL, Mace:
CTeKTp CMEeTPHIO, XpoMaTorpadHio, anexkrpodopes, CNeKTPOCKOMHIO, 3JeK-
TPOHHYIO H dyopecleHTHY!O MUKDOCKOIMHIO,  KyJ/IbTYPY M30JUPOBAHHBIX
TKaHeW M OpraHos.

KiMaTH3dpoBaHie npeacTaBaseT 5(@peKTHBHbIA TpHEM HE TOJALKO AJ1
H3yueHHs OTIeJbHhIX $uanoNorHIecKHX POLECCUB, MPOXOAALHX B pacTe-
H¥H, HO TaK)XKe peakilhio €ro Kax 11eJIOCTHONO Oprann3Ma. QPUTOTPOH NMO3BO-
JseT co31aBaTh ocofnie K/IHMATHUECKHH H NUTATE/bHbI PeKHMH OTA&Ib:
fiblM OpTaHaM: KODHIM, AHCTHSIM, TJIOLAM M ApYruM, H npuTOM B Onpele-
JleHHble MOMEHTHl  HKH3HH. Ha6monast NpH 3THX  YCJOBHAX peaxuuio
pacTeHHsl, MOXHO yrry6uth M PacLIHpHTD TeopeTHYECKHE npe/cTas/enus o
KOppeJIAllHOHHbBIX OTHOLIEHHAX Pa3JIHYHbIX yacteil opraHuima.

TakuMm 00pa3oM, coalaBaeMblil HOBHfl THII PHU3HOTOTHHUECKOH aaGoparo-
pHH TpefHa3HauaeTes Ui M3yUEeHHA TIOBEI1eHHA pactenus: 1) B pas3Hoo0-
pasHBIX KJAHMAaTHUCCKHX YCIOBUAX, 2) npuy BapbHpOBAHMH MUHCPAJBLHOIO H
BOMLHOT'O peXHMOB, 3) ans aHaIu3a MeXaHH3Ma (HHIHONOTHYECKHX npouLeccos.

CopeTckuit HUTOTPOH oGecrieunpaer ycaosis Aj4s cHCTeMATHUECKOR yray6-
nenunoit paboTH IO 3UMOCTOHKOCTH, 34CYXOYCTOMUHBOCTIH, COJIECTOMKOCTH,
MHUHEPAJbHOMY THTAHWIO H CBeTOKY/bTYpe pacrenuit. B COOTBETCTBHH ¢
aTuM Ha CTraHUHo nepeBedeHbl snabopaTopuu nepevncAeHHbBIX npoduaeh.
B 1957 r. 31ech paboTa’o 44 HayuHbIX COTpYJHHKA C 06y KUBAIOIWMM HX
fepcoHasioM.

B rnepBhifi 101 paboTHl HA Cranuuu 3aTpadero Obpiio MHOTO BpeMeHH H
Tpyaa Ha Hanalky pa3JiMUHBIX MalIHHHBIX YCTaHOBOK, KOMIJIEKTOBAHHE na-
60paToOpPHOIO 060opYy10BaHuU, paspabOTKy H OCBOCHHE METOJ MK H COCTaB-
JleHde TeMaTHYeCKoro mnJaHa. J3-3a HenoJsiHOH TOTOBHOCTH 3KCrepUMeH-
TanbHOK 06asnl Hedb3d b0 MCCJIeI0BAHUSA [OCTABUTD B ToJHOM oObeMe.
31ech HeT BO3MOKHOCTH W3/107KHTb BCE PeayabTaThl, MOXHO nMub YKasaTb
nanpasJieHus paboT, WUIIOCTPUPYS HX TOJyueHHBIM akTHUECKHM MaTe-

pHAJIOM.
3HAYEHKE TEMN EPATYPHOIO SAKTOPA

CoBeTCKHil (UTOTPOH MO3BOJIACT u3ydarth BJHAHUE MHa pactenust O4eHb
GonblIOTO HHTEPBAJA TeMnepaTyp: yxe B uacTosiiee BpeMs paGora BEICT-
cqa B npejeiax oOT +45 no —195°. B aroM pasieje MMeeTCs MHOTO MHTe-
pecHbiX BOMPOCOB: HeOO0X0AHMO 3HATH ONTUMAJbHEI TETIOBOH PEXHM ans
pa3HHX COPTOB H KyAbTyp B pasHbie MepHOAbl X KH3HH, yCTaHOBHTb YYB-
CTBHTEIbHOCTD rjaBHERIUHX BHLOB K MOpOBaM; OfNpeienTh HX XapocTofi-
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KOCTh, BBISCHWTb BJMSHHE OiIpPEe1C/ICHHbIX TeMnepaTyp Kak Ha Becb Opra
#43M, TAK M HA OTJedblibie €r0 OpraHbi, ToKa’ard peaxinio Guanoaoruue-
CKHX MPOIECCOB KAK Ha AJHTCbHbIC, Tak H KpaTKOBPEMEHHbIC BU3JCHCTBHS
TensoBoro (axropa. X

[lpoaoaxkanoch HccicloBatiie XOM0IOCTONKOCTH  IOAKHBIX  KY.IbTYP
JI. A. Hearosoposnim # A.. K. Coi0BLeBbIM (1957). Oun usyuaau LoBele-
HHC TCMAOMOOHBBLIX pacTeluit NpH HH3KHX HOJOKNTEILIBIX TeMacpaTypax
¥ HAWJIM, YTO NMOBPEXIeHHs NpH STHX yCJOBHAX MOIYT BC3HMKATh OT 1BYX
npuuui: 1) B pe3yanLTare HeMOCPeICTBEHHOro He5AaronpHsITHOTO aciicTBus
X0JI0AA Ha KJAEeTKH; 2) pcael-
CTBHC 3apaXkeHus Kopheit na-
TOreHHBIMH MHKPOOPraHHima-
My nousbl. [rbenab 0T nocael-
Hero  HacTynaer  paHbllC.
[Moyromy, oGpabaTbiBast nepel
MOCCBOM cemelia, a etle Jyu-
{Ie MoyBy /IyCTOM (PYHIHCHIOB.
MOXKHO 3aMETHO YMEHbLIHTbL
qHUCJI0 noru6ux ﬂp()pOCTK()B.
eC. 11, KotleyHo, noxoJgoaatiue
l']pOIl()JDKaJI()Cb He CJIHILIKOM
A0JIFO.

Orypibt BA3HMKOBCKHE
focje OXJAXACHHA B TEUCHHE
0HO{ HeAeaM Ha  OOBINHOM
fouse MOYTH TOJHOCTBIO TI0<
rHO.M, @ 1IPH  BHCCCHIH  XKe
8 Hee TIpenapara TeTpame-
raraypamucyiabpra (05 ¢
Ha | ke) BbkHAW (puc. 1).

Tlon0XHuTEeJABHBI  DC3VILTAT puc 1. B .
611012105 lofiuar- ue 1. Bexoas orypnos BA3annKOBCK:He ox.1ax-
Han.zofalc oy Xdaonda aaauch 7 cyTox npu 8—14" /I — Ha nouse. 06-

HHKA. . . padotanuon 0,0 2 TPUMETHATHYPAMANCY. LKA
IMogo6Hoit ke obpadhoTKol wa | Ko; K — na nouse Ge3 1006asackus QyHri-
NoUBH V,1aJ0¢h HOJYHHTL XO- cHla

PUIILHC  BCXOAbl Y KVKVPY3bL.

B X0/10HO0# Cpeac co3ralTea GaaronpusaTibe yCI0Bid A4 3apAKCHIS
KOPHCH TONJAOTIOGUB HATOTCHHLIMI MHKPOOPIaHi3MaMH He TOJLKO B NMEpHOL
@pOPACTAIHS CCMSH, HO I Nov.ie NOosB.IeHHs BLN0108. INostomy 06paboTKO#
GYINIHCHIOM  QHOTO TOTbKO  CCMCHHOIO Marepda’ta Heb3f NPeaynpeiurb
focaeayiollee 3apakenue, Korla Kophi 3aMCTHO yrayGasiores. Hanpuwvep,
pa nouse, 00€33apAKCHHOH NpeilaparoM, Goarapckiii mepei HMea nocae
OXMAKIEHHA HUPMAJIbHYIO KOPHEBYIO CHCTEMY. Ha Takoil e nouse, HO B
KOTOPOIl NaTOrelibic MUKpOOpraiusMbl e Gbii  YCTpaHeHbl, [OA3EMHbIE
4acTH OTMEpJIH, UTO BbI3BAAO YFUCTCUHE BCCTO pacTeHits (puc. 2). Hudex-
ISt KOpHCH YCJIOKIAET M3ydeHHe HenoCpeaCcTBCHHOro BJIHSIHUSE XOJI0Ja Ha
TensoM06bl, ¥ 3ToT (axTop TpebyeTcs MCKJI0MATDL.

Ecayd HH3KHC NOJOKHTCILHBIC TEMOEpaTypbl OKA3biBalOT HA YyBCTBHTEJND-
Wb K HHM KYJAbTYpbl TyOHTeIbHOE JeftcTBHe, TO Aas X0.1010CTOHKHX BHIOB
OHH H€ TOJIbKO li€ Bpel1HbI, HO MOJE3HbL. OTH YeacBis HCOOXOWMBL NOCICA
HMM 151 [IPOXOKAEHHs NTPOLECCOB WX PAIBITHS. Mauo usyueHa eile $pOBH-
3altMsl 3CJEHbIX PacTCHUil H CEMEHHHKOB JBYX.JICTHHKOB. A. C. Kpyxuaud
BBISICHSA  ONTHMAJBUBI POKHM L1 KOPHENJI0108. COeMCHUHKH  MOPKOBH
ganbGosee GLICTPO NMPOXOIST HCPBYIO CTAIHIO DPA3BUTH TPH +10 u +12°
[pu Gojce XOA01HOH d1OTO1C (+1 10 +2°) spOBU3AIIN NPOTERACT MCLICH:
ee. VeMelmo WIeT ona M Npu Koaebanusx or +1 10 + 127, Kake HaLTO
Ha6mo1410TCsl B NpHpoae NPH CMeHe JAHs H HOUH.

TTOHWKCHHBIC  TCMICpatTypbl  HeoOXoAuMbl i 1A HHTCHC HDHKALHH
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POCTOBLIX IIPOLLECCOB. HayueHne ycJaoBHi, CnocOGCTBYIONIUX HACTYM/ICHHIO H
OKOHUAHHIO TepHoAa TMOKOf, COCTABJARIOT OAHY H3 sanaa Crannuu. B onbi-
rax H. A Caraposoil Tionbnans (COpT ToabaeH XapsecT) OblaM NOCaXKeHH!
oM npu +5°, a 1pyrue npu +95°. TlonuxeHHas Temnepartypa yckopuiaa
y JYKOBWI TIPOXOXIeHHe NCpHOIR TOKOA, pexoabl ‘B 3TOM CJydae NOABH-
TMch na 13 1Hel paHblie, YeM B YCJOBHAX, 6.1aroNpUATHHIX A8 poCTa.
Crycrs 30 1Hedt pacTeHisi Gbini nepeHeceHsl ¢ +5° g noMeuenne ¢ +25°
TJe OHM BCKOpe 3allBesH. JK3OMNAADH, ocTaBABIIKECH BCe BpeMa npu +5
wan +25°, pocan NJ0XO0 H He LBeJH.

[Tpi HH3KHX NOJOMUTEIbHBIX TeMnepaTypax y 3HMYIOILHX BHI10B TPO-
TexaeT H 3aKANMBANHE KJAETOK N0 OTHOILEHHIO K MOpO3aM. Hayuenyue sroro
. fIBJEHHSl Y O3WMBIX 3aTpyA-

HSAJIOCH TEM, 4TO MOAOGHbBIE
ONuITHl HEOOXOAMMO BeCTH
Ha csery. B npupoano# 06-
CTAHOBKE 3TO  BO3MOXHO
TOJBKO OCEHbI0 M BECHOW.
[MonyunTh XKe HH3KHE NOJ0-
KUTEJIbHBIE  TeMMepaTyphi
pKH AOCTAaTOYHOH HHTEHCHB-
HOCTH CBETa B JYZ]()O])HT(JPHH
rexHuuecku TpyaHo. [osro-
my T. U. Tpyrosoii coBMe-
cTHo co muo#n (1957) pas-
pa6OTﬂH MCTO/l, T103BONANO-
ULH}"'I 3aKaaHBaTh 3JJakKi H B
reMHoTe. MHow  panbwe
6LJI0 MOKA3aHO, UTO CBeT
Heo6X0AHM B 3TOM cayuac
— 6 ) " A0 HAKOMJIEHHs Caxapus
HC. epet Goarapckuit OXAKIAAACA cyrok P pyteM (OTOCHHTE3a (Ty-
6.—7° Il — na nouse, obpa6oTanHoit 0.5 2 TPUMETHA- Sy iy 1G31)  Tenmepb Mbl

THypaMancyabdula Ha | ke; K --ua nouse Ge3z no6an-
NeHust YHrHCcHIa TONBLITATHCh oboraiari»

TKAQHH O3WMBIX caxapami
3a CueT MOCTYMJEHHS WX W3 HapyKHOTO pacTsBopd. Jdaa noao6HLIX ONLITOB
ya0oOHbLIM OOBEKTOM OKa3aJhCb OTPE3KH KOJEONTHAEH, KJACTKH KOTOPhIX yC-
TewHo norJowaior caxapa ussue (TymaHoB u Tpyuona, 1957). Oxuod ue-
fejH npeGhiBaHMsA OTPE3aHHbBIX KoJeonTuJeli HA pacTBOpe Caxapo3bl NpH 0°
6HiJIO LOCTATOUHO 18 TIOCJE1YIOUIEr0 MPOXOKIACHHA KJeTKaMHu BTopoit daiii
3aKAMBaHHA B TEUEHHe Tpex jiHeil NpH TeMmneparype oT —3 no —4°. Tloc.re
OMMCaHHON .1a6OPaTOPHOI TMOArOTOBKH BCE  KOICOMTHIH Yy O3HMOIL  PXKH
Batka coxpaHaince 10 —17°. TIponeHT BHIKHBLIHX 06BEKTOB  OHPE/ieIsaiacH
TaKHM HAJEXKHBIM METOI0M. KaK OTpacTatiue KOJEONTHAER Moc1e HX OTTaH-
BaHHS.

O1HOll HU3KOH TeMICpaTypnl HE10CTaTOYHO 117 ncpsoit (asbi 3aka.ii-
BAHHS O3WMBIX, TaK KaK HeoOXoaumo elie oboralieHne HX KACTOK caxapa-
My, KOJeONTHH NPOXOMAT 3TOT NpoUece Ha pacTBopax MHOrHX caxapos:
padHHO3bI, MAJLTO3Bl H CAXQPC3bI, ciabee Ha TTIOKO3€ H TWJIOXO HA JaKTO3e.
310 pa3zanuue CCHOBHIBACICS HA HEOTHHAKOBOI CNOCOOHOCTH Pa3HbIX CaXd-
POB HAKaNIHBAThCA B KJETKAX B BH1e JAPYIHX 3UIMTHBIX CoeqiiHenHi. Jlak-
TO3a XOTS M NMPOHHKAET BHYTPb KOJEONTWIER. HO HE 3aracaercs npeBpaulce-
HHem B Apyrwe caxapa. Pactsop r7TOKO3H TpebyeTcs Gparb OCMOTHUCCKH
Gonee KpemKufl, 4eM CaxXapcabl, Tak Kak TO.IbKO B 3TOM cayuac B KJeTKax
NOJAYHaeTCs 10CTATOUHOE KONHUECTBO Caxapos. OnTHMaJILHBIM 178 caxapo-
o sBasercs 12—16%-ubift pacteop. Kax Ha 60.1ee cAabLIX, TaKk K Ha Ooe
KpenkK:ix nepsas ¢dasza B TKAHAX MPOTEKAET XYyXKe.

Tax KaK O3HMble He HMCIOT MepHola MOKOosd, TO y HHX ocaabaenune po-

i
CTOBbIX TPOILCCCORB TOTYHaeTSa BO BpeEMHA caMOro 3aKa JdBaHuq (Tyxumu&
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Tepsui roa paboTH COBETCKOTO (HTOTPOHA 289

u Tpynosa, 1958). AHaJi3bl 110OK43bIBAKOT, 4TO B KOJCOHTHJAAX BO BpeMst
nepsoil Gashl 3aKaM BAHI yMEHLIIAETCH coepxanie Kak cBobGOAHOTO, TaK
J CBH3AHHOTO aykeHHa, UTo cBOGOILHbie AyKCHHBI B RJACTRAX BAWAKOT HA HX
MOPO3OCTOMKOCTb, J10KA3bIBACTCH  yXYILICHHEM 34KAIHBAHUN KOJEOUITHACH
nocae gpubasaenns K 12% -HOMY pacTBOpPy Caxapo3bl HHOBHILICHHON KOH-
WEeHTP ALUHH WHL0IYKCYCHOR KHCJOTHI (200 M2 Ha 1 4). CnocoBHOCTb KJETOK
pa3BHBaTL YOTCHUIBOTTL SABACHT TAKMKE UT HX (PHU3HONOIHUECKOIO COCTOR -
Hus. Boablioe ycuaeHHe MOPO3OCTOHKOCTH Habawlaeivs TOMLKO ¥ MO0~
ABIX KOJCONTHIEH.

Ha CTaninn uayuastach W BTOpast (Qasa 3aKa/Banis. Ya1006HbM  AAd
STOMO GOBEKTOM OK23aJHCh CeBCPHBIE APEBCCHLIE  T1OPOABL. Hx yctoftun-
BOCTH H3-3a TPYAHOCTH MOJIYUYEHHS B
1a00paTOPUH OYellh HHIKHX Temre-
paTyp OCTaBa/acb UOYTH HuHCLle-
aoBaunoil. B npupoaHbix yCJAOBHAX
OliH, KaK 11paBuJjo, He BbIMCP3aloT.

Mpease Bcero onbitamu Gulia
BLIICHCHA MOPO30CTOIKOCTh CCBCP-
HbIX JepeBbeB MpH TOH CCTEC TBCHHOM
saKaJgdke, Kortopas Hal/mojpaercs B
MoamMockoBbe, BB TeyenHe 1pex Jer
(1955—-1957) A. A. Kpacasues
BMECTe CO MHOW onpenedsa yctoi-
YHBOCTH BCTBeH Oepesbl, COCHbI, AY-
6a, eau, Junsl, 80g0HM H o ApYrHX
nopoa. B 3tom cityuae oxaaxaeHue
ux B .J1abopaTopHuix WKadax HauH- - 60" savanennoe
HaJIoCh C TOIl TeMMCparypbl, KOTOpad
B TOT jieHb Obl/a Ha OTKPHITOM BO3- Puc. 3. Mopo3octoiikocTs #6.1084 Fpywoska
Ayxe, H OHO npOBOAHIOCE C OBICTPO-  \ockoBCKaN 3MMOf: Caegu -— NOcae AONOJHH-
TOH, HCKJIOYAIOILEHA AOTONHHTEJBHOC  TeaLHoro 1260paTOPHOTO 3aKaJMBaHuA; cnpa-
MPOXOK/ACHHE BTOPO# (pasbl 3akali- f#a - Ge3 Hero
panusa. Onroaetude nobern Gepess,
el W A6JOHK B pasible CE30HW BHIMEP3AIOT NPH PE3KO pas.IuiiblX TeMmie-
patypax. Jletom OHH HoruGaloT npH —5 M -—7°, 3UMOH e OGepesa H CocHa
BhilepxHuBaloT 10 —65°, ¢ib 10 —50° u sa6aouu go —40°. B 3aBuUCHMO-
CTH OT XapaKrepa Norojbl MakcHMajbhas MOPO30CTORKOCTb Y OAHOH H TOH
e MOPOAbl MOXCT AOCTHFATh PA3HOTO YPOBHS. Hanpumep, y Gepeabl OHa B
ojmn roa 6bl1a 50, a B Apyroit roax —65°.

[TpuBsiexaeT BHMMdHHe CHIABHOC YBENHUCHHE YCTOHUHBOCTH IPCBECHBIX
B Hauaje GMMb M pe3Kce naichue ee BECHOH. B nepsom cayuae WMeeT MeCTo
3aKaJMBaHHE 1Ipd OTPHUATENbHBIX TeMicpaTtypaN (sTOpas pa3al, a B no-
ceaneM HaOaO17eTCA Nepexol KJIeT0K H3 MOPO30CTORKOr0 COCTOSHHA B
BereTHpyloiiee. Y C3HMbIX BTOpas (pasa nNpPOTLKACT NPH CPABHHTCJIBHO CJa-
6oM noxosoaaniun (¢t —3 no —=8%). Tenepn HuaulIMit ONbITAMH BbISICHEHO,
YTO y CEBEPHLIX 17 PCBLCB ITOT MPOLCLC NpO10JIKALTCH W IPH CHABHBIX MO-
pozax. JTH HabjloACHHS NOOYLHIM HAuaTh H3VUEHHE 34KATHBAHHH VCTOI-
UHRLIX OOBEKTOB [PH Pa3HbIX OTPHIATEILHLIX Temneparypax. Oka3zanocs,
YTO MOPOBOCTOIKGCTL Y CEBEPHBIX NOPO1 PA3BHBALTCA IpH NOCTeNneHHOM H
MEAJCAIHOM YCHAeH ' MODOGOB.

SI6nons [pyuicBKa MOCKOBCKasi Necae CO6BLIMHOrO B NPHPOAHBIX  yCJO-
pusix T10AMOCKCEDSI 3aKAaJHBaHKUA BbiMep3acT NpH —4(°. Coszxasaa B aabo-
patopuyu Gosec €1aronpHsTHYI0 BHEWHICO CPE1Y A4 BTOPOR (dasnl, MOMKHD
IOBLICHTb YCTOWHMYI BCCTH BETBEH 370l MOpPOI1bl HACTOJILKO, HTO OHM NOCAe
CYTOYHOTO npeGhBAHHA TIPH —60° 3aT- M packpuBalT ‘B Teille NOUKH H
WBETYT, XOTS APEBE HHA y HHX I}t nolvepn.id (puc. 3). ITH 0OBEKTH BbIED-
Kusanu naxe —100°, Ho ¢ GOJNbUIXMH NOBP: KICHAAMH. PeryanposauieM
Bropoil (pa3bl 3axajuBaHua ciue Go1ce pazATeIbHAs MOPO3OCTORKOCTL 10

Ipywobra il s
: 40 ecmecmlenns
cocmovnue
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cturaerca y G6epesbl. Ee moferw nocae LIMTeABHOM OTTenean noruband npH
—40°. Takie e BCTBW, NpoiAia B 71a60opaToOpUH HalLTeKaulylo T01r0TOBKY,
poikusan 3atem npy —100% a ¢ NoBpeXKIEHUAMH TIPH —195° (puc. 4).
B Tenible 3MVbl e1b BbiMep3ana MpH —30°, a nabopaTopHO# N0arOTOBKOM
ynaBa.oCh NOIHATH ee YCTOHYMBOCTD 10 —100°, a ¢ NoBpeXKICHAAMH — 10
—195°. BoixuBaHue ONbITHBLIX peTBell B HawMx pabotax A0Ka3bIBAETCA
CNOCOBHOCTBIO HX K NocjeayioueMy pocTy.

Jlepesust CeBCPHOIT MOJOCH CnoCcO6HH pasBuBaTL HeoObiMaHHO BHICOKYIO
Mopo3ocToitkocTb,  [locae  ycneuisoro NPOXOK/eHHS  BTOPO  (asbl  38-

KaJWUBaHHA Ol COXPaHSIOTCH XKUBBIMH HE TOJABKO TPH CAMbLIX CHALILIX MO-
po3ax, Kakue HaGJII0AAK0T=
N Ccsl Ha 3¢MHOA NNOBCDPXHOCTH

(—380°), HO ¥ TpH 3HAUH-
TebHO Gosiee HM3KHX TeM-
nepatypax (—195°). Takas
HCKJIIOUHTE/BHO  BbICOKas
yCTOHYHBOCTL Y APCBECHBIX
6ulia  BUEpBblE  T0JyueHa
na6opaTopHbIM  3aKaJnBa-
HueM. DTHM MyTeM AOKa3a-
HO, YTO B3ATble OOGDBEKTH
SIBJSIOTCH TIOTEHIHAJAbHO HE
BHIMEP3AIOIMMHA HA 3eMHOR
nosepxHocTH. [nberb ke

"y , HX B HEKOTOpbIE 3UMBI NOJY-
- . -190° " -195 yaeTcst BCJEACTBHC  TOTO
/Ivcg,t;l ,0"”@11,%/”7’””" focne, saxgaufayud ’

o 10 =20 =30 40, 76y’ UTO OHHM ObLIH He B COCTOA-
HHH Pa3BUTh MAaKCHMafb-
HYI0 MOPO30CTOMKOCTb H3-38
HCOMArONPUATHO  CJOXKHB-
HIKXCA B MOATFOTOBHTC/ILHBIA
MepHOA BHELINHX YCJIOBHHA.
Teriepb MOKHO CTaBHTb HHTCPECHDIIT B TCOPETITUECKOM OTHOLIEHWH BOMPOC:
Heab3q JIH paJbHeflluuMy NOMCKaMU ONTHMAaJbHbIX ycJioBHl 145 3aKajnBa-
HUS NOSBICHTL HACTOJAbLKO YCTOHUHBOCTH CeBePHbIX A€PEBLEB, yToGhl OHH MOT-
M BBIHECTH 12)Ke TeMnepaTvpy, 03Ky K aGCONOTHOMY Hyao? Cyxue ce-
MeHa # BHICylleHHble HH(Y30PHH, BOIOPOCIH, AULIafiHuKKM, MXHM, 3 TaKkKe
anopbl 6aktepiit # rpp6KOB CrocobHbl K 3TOMY (Becquerel, 1950). B Hawnx
we HCCACIOBAHMAN MACT peul, O TOM, 4TO6bl TO Ke #BAEHHE NOJYHHTH M y
KITETOK. HACHILLEHHBIX BO10M, 4TO, HECOMHCHHO, 3HAUHTENLHO Tpy:auee i Hi-
KeM €we He LOCTHTHYTO.

B npHpPOAHBIX YCJAOBHAX ACPEBbs OOBIUIO HE pa3BHBAIOT BO3MOXIIOH ¥ HHX
PeKOPAHOH YCTORYHBOCTH H3-33 TUJIOXOr0  3aKajHBANHR npH oTpHuaTeNb-
HBIX TemnepaTypax. HeBnaronpusiThoe IACHCTBHE OKa3LIBAIOT pe3xue HX KO-
ne6anis. Jdaxe B Cubupu, riv OTTENEIH OTCYTCTBYIOT, B COMHCHUHLIC JHN 3H-
MOM BETBH HArpeBalOTCs 3HAUMTEJbHO CH/bHEE, Ye€M BO3IYX. K scuepy Xe B
peaynnrate GLICTPO NPOTEKAIOULENO OXJAAXACHHA TKAHEeil KJETKH He yCneBaloT
npoiiTu 3aKajHBaHHe.

MNoayuennbie 1aHHbie 06 OTPOMHOM 3HAUCHWH 114 CEREPHBIX APEBECHBIX
nopo1 BTOPOii Pasnl HC yMaAsIOT ! neproil ¢a3pl. Bemsy, cpesaniibie B KOHUE
JeTa ¥ BECHOi, He ylaeTcss ycnellHo 3aKa/HBaTh B Na6opaTopHu NEeHCTBHEM
TONbKO OTpHUATebHbIX TeMNEPATYP.

Mp! H3yyeHHH MOPO3OCTOHKOCTH K.ICTOK HeOOXOAUMO CJEIHTh MO MHK-
POCKOMOM, KaK [POHCXOJIMT 3aMcp3ahie tkaneil. O. A. Kpacasues (1957)
CKOHCT]yHpOBA/ OX/aX1aeMulil CTOMUK, HA KOTOPOM MOMHO paccMaTpHBaTh.
cpesbl npu JoObix TemnepaTtypax a0 —80° (puc. 5). JKuakuii asoT, HaIH-
ThIfi B 1K0APOBCKHE COCYINbI, OXJIAKI1a€T MeJHbe TOJIOCKH, KOTOPRIC 6aaro-
Aapsi BHICOKOH TENJoNnpOBONHOCTH TeEpelaloT X001 cpeay, aexaleMy B Ka-

Puc. 4. MoposocToiikocTh BeTseii 6epe3bl ansmoit. Cae-
8a — 40° nocae AauTensHol orTenew; — 1007 u -—-1957
nocjie  AONOJIHHTEJBHOrO J1a60PaTOPHOTO 3aKAMHBAHWA
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Mepe 1101 MHKDOCKOTIOM. TeMniepaTypa H3MepsieTes Ha CTOMIKe TepMO3JIeMen-
TOM # PEryJHpPYeTCst BEJAWUHHON TOTPYIKEHHSI MCIHKX MJACTHHOK B KHIAKHA
a30T. JTO OCYUIECTB.ISETCS UPHCTOCOOJICHUEM, NO3BOSIOIMM I0IHAMATL H
onycKaTbh [I0apOBCKHE COCY/lbl. Bo usbexande o0pasoBauus HM3IMOPO3l Ha
CTEK/NAaX OOBEKTHB MHKPOCKONA H KaMepy C INpenapartoM OKpymHaloT cjoem
BATHI.

I[lpu paGore ¢ MeHee HU3KHMH TeMilepaTypamu yno6Ha Kamepa, CKOHCTpPY-
nposatnnas 0. A. CaMbiTHEBIM. Ee oxaax 1cHue 10CTHTAeTCA TOKOM pPaccoaa,

Puc. 5. TIlpucnocobichue nas ©ay6OKoro Puc. 6. CToanK  MHKpPOCKONA OX18XK-
oxaaxaenust (10 -—807) cToanka MHMKpO- AaeTcs TOKOM paccoaa H3 XOJOAHIbL-
CKOMa MKHIKHM a30TOM HOR YCTaHOBKIf

KOTOPBIA 101aCTCs HACOCOM H3 XOJOIMWJAbHON ycTauobkst (pitc. 6). Pic. 7 no-
Ka3bIBAeT MOJHCAIHYIO NMAaPCHXHMY JIMCTA KalyCTbl 10 H [0C.1e¢ 3aMepP3aHUs
(BMA CBepXYy CKBO3b 3IMH/EPMHC).
[Ipu —4° colepxkHMOE  KJICTKH
pe3ko ymcHbltaetcs B o0beme H
KaXkaasd M3 HHX OKpyxaercst 60dlb-
KM  KoauyectsoM Jabla. Koraa
oXJaxIeHne IPOMCXOIHT  ObICTO,
Jejl 06pa3yercs BHYTPH KJETOK.

Puc 7. KaeTku 00JHCAIHON NapeHXuMsl

AUCTa KanycTel, paccMarpHBaeMule CKBO3b

3HMACPMHC: CAe8u -— NPH KOMHATHOH TeM-
neparype; cnpaca — npy —4°

WHoraa serpeuaercs, YTO B OAHOM H TOM JK€ CPE3€ HMEIOTCsl KJICTKH €O 1b10M
BHYTPH, a cocenne Ge3 Hero (puc. 8). IIpH NOBLILICHHH TeMnepaTypbl CpoC-
HIHCCs KPHCTAJJb PEBPallaloTcs B CIVIOLIHbIE IILIGKA Jabia (puc. 9).
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Pre. 8. 3nuaepMuc JVKOBHIBE JvKd BpH - 8 0 B0 KAUTHH 330GTHCHBE I IOM,
2 OCTAJLHBIC COXPEHIIHCL Re3AMCPIIN

Puc. 9. Knerku sanuepmiica kanycTel npn —1,5% [Ilpespauterie npu oc¢ias
JNEHHH MOpO34d CPOCTKUB KPHCTAIHKOB B CHUIOINHYIO Maccy

Cepua Onajonigeckan, No 2
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KneTKy 3nHIepMuca JyKa, BHYTPU KOTOPLIX Obii Jlen, nocje oTTIMBAHHA BCE
noru6au. [lpyrue COXpaHHIH KPacHbIil TATMCHT! B HHX Jlbla BHYTPM NMpOTO-
nacTa He Obi10, H OHU OCTAIUCH KUBBIMH.

B HacToslIlee BPeMs MAJO W3BECTHO O AHM3HM PACTCHHH B 3aM' pP3LWEM CO-
cTostHuu. TIpH 3THX YCJIOBUAX GHOXHMHYECKHE NPOUECCH Y HHX Pt3KO 1101aB-
ASIOTCS, WATIOCTPAIHEH  UeMy MOKET CJIVKHTh MHTCHTHBHOUTL IbIXZHAS.
o onpencaennsm 3. I'. PakUTHHON, HHTEHCHBHOCTH TbIXAHHS V BCTOK COCHH

Puc. 10. BanstHne TeMnepaTypsi HOUBH: caedu -—1ipn 28- 307, cnpusd —-
ipn 12147 Bepxuuii PRl — BHHOrPal wu TOMATH; HHXKHHA - flepeld
n Tabax

 6epesbi, He MOBPEKAAEMbIX 3HMON MOPO3aMH, CHJBIO OC/1A6ACT S NpH OT-
PHILATE.TLHBIX TEMICPATYPAX NO CPABHEHHIO C JETHHMH. C ycuaeHHeM MOpO-
30B 10 —22° HHTEHCHBHOCTb JbiXaHHsi HACTOJIBKO CHHXKALTCH. uTO Tpebyers
3HAUHTEAbHbI CPOK, YTOOb MOXHO Obla0 O6HAPYHHTL HIMCHCHISI B COUTABE
oKpYXalolero Bog:1yXxa. TakuM o6pasoMm, BO BpeMsi CYPOBBIX 3HM HAllM Ce-
BepHBE [1epeBbs HAXOIATCH JIUTEJbHOE BpeMsa B CHIBHO 05¢3BHOAKCHHOM
(1bA005PA30BAHUEM) COCTOSHHH € MaJo# 3aMETHOH GHOXHMHUUSCKOH 1es-
TeNLHOCTDIO.

XapakTepHas 0COGEHHOCTh 3HMYIOULIX PACTEHHA — 06OralloHA® HX BHYT-
penHeit aTMochepul YIJIEKHCIOTOR. AHAJAN3bI, CejlalHble 3. I'. PakuTHHOW,
nokasa.ay, uto cogeprarine COz BHYTPH 106€I0B €11 ObLIO HPH PA3HBIX TEM-
nepatypax cjieiymooluee: oT +2 10 0°=4,6%: npu —6°=13,1%; pu —20°=
=19.3%. MoxHo npeznosarath, 4ro Hakoniewue COp npu VoHI HIM MOpO-
Q0B MOJYYaeTcs He TOVIbKO BCJEICTBHC YBEIUCHHSA €e PACTBCPHMO TH B BO-
e, HO W B pesyJibTaTe 3aTpyAHeHHs An(pdy3un ras’oB H3 3amepiu.ro pacre:
HUS, B KOTOPOM NPOTONJACT OKA3b/BACTCSH CHJABHO YIJOTHEHIbIM

Mc:ae1oBanns no mapoctoiikoeTi, npoBoaumbie 0. I Mogoriosckuw
10K234.14, YTO FPOPOCTKH HacoH, BulAepKaHHBIe NPEABAPHTC.TLHO B TedCHUE
12 yacoB Ha 0,1 MOJAPHOM PacTBOPE 430THOKHCJIONO aMMOHHA, [ pud itpu:pe-
BaHHH MX B TeueHHe TPeX 4acoB NpH +42°5 OTMHPaAJH, 4 KOHTPOMABLILIC Tillilb
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c1a60 NOBPEKIATHCh, ITH ONBITH MOKA3KBAIOT BO3MOKHNCTL 'Hbenn pacre-
HHIl 1P BHICOKOH TeMMepaType OT CaMOOTPABIEHHS KJIeToK aMuuakom. Ha-
KOMJICHHE TIOCIEHEr0 TIpH Harpese JEHCTBYeT TOKCHYCCKH., BB HOPMAIbHBIX
YCTOBHAX TAKOTO NOBpeXK1eHHs He Habawonaercs. 1pn noMoum HHrHOGHTOPOBR
VCTAHOBJICHO, UTO MpOlecc 1hIXAHHS OKA3blBAET 3aUiHTHOE 1CHCTBMC M NoO-
BHULIACT KAPOCTOAKOCTh pacTenyil. lpu BhicokOll TeMnepaTtype npoHexoLsT
HeONaronpHATHBIe H3MCHEHIA B 430TH-
CTOM OOMEHC: HOJIYUYdeTest MyTeM TH-
JIPOJIH3a HAKOMJEHHe ‘aMHIHOTO a30Ta.
[TpuMenss B CHONHATLHBIX 1CPMO-
cratax obOrpeB  WIK  OXJTAXKACHNC,
MOXHO H3yuath pabory KopucBol cu-
CTEMBI MIPH PA3HOM TETLIOBOM PCIKHME,
IAxenepumentamu P. J1. Butokyp no-
Kasaio, UTo MIOTHe toxible Gopvhl
pactyT B Ter10H KoprHeoOUTaemMol cpe-
ne. Bunorpan # tomartul, tadak uoqe-
pet (puc. 10) H ApyrHe KVJILTVpLI
nawT 6o.e¢ MOUIHBIC PACTEHHS  NpH
TemnepaTtype noupsl +287-—30° uewm
npu -+ 12--14° Ilpuerynieno K soisic-
HCHHIO, KakHM 00pa3oM  yTCnicHHe
KOPHCBOH CHCTEMBL CITOCOBCTRYET YV~
uIeHHI0 pocta Bcero oprauusma. On-
HHEM M3 MHOTHX (axkTopon, J1eHCTBYIO-
HIHM B 3TOM HAmNpaBJIeHHH, ABIsCTCS
BJAHAHHE TeMIEPaTyVPbl HA MEPeIBUMKE-
t{He H3 KOpHCIT B JIHCTbSI MHHCPaJbHBLIX
ajementos.  OnNbITl  MOKA3a M, UTO  Puc. 11, Bamsivie Temucpatypel NOUBH
paauonsoron docdopa (P3*?) nakan- Ha nepeasnkenne pagnousoroina P¥ owu3
JHBAETCSA B HA/[3CMHBIX OPraHax JuMo-  KOPHEH B BepXyUWIKH 106eros  JAuMOHa:
. - BRBepXy — npu 337, Bunsv —npu 15
Ha, pacryiuero na Term1oi 1mouyse, B
3HayHTeIbHO  OOJbIIEM  KO.TMUYCCTRe,
YeM Ha NoaoaHo (puc. 11). Ycranosdew M apyrodt uHTepecHsiii ¢akt. Pa-
AHou3oTon docdopa NocTynacT B JHUCTbS H APYTHE BEreTaTHBHbLIE YACTH JLIKC
Ha TenJol NoYBe BO MHOIO Pa3 HHTEHCHBHEC HA CBETY, Y4eM B TeMHoTe. B jladb-
HEHWEM  [IPeANoaraercss NOCTaBHTb ONBITBL € BJIHSHHCM TeMIEPATYPHOrO
(akTOpa Ha OpraHbl IJOACHOLIEHHS W M3YUHTb TAaKHM IyTeM jelicTRHC HX
HarpeBa HJH OXJAXACHHA HA BEJIHUMHY H KaueCTRO ypoxKas,

BJIHAHHE HA PACTEHHSt PA3JIHYHOHA BJIA)KHOCTH BO3JYXA

[TpakTHyeckHii HHTEpeC NpelCTaBJ/sieT MpeXKIe BCEro H3yyeHHe YCTOHYH-
BOCTH COPTOB H KYJbTYD K cyXoBelo. IJTHM (akTOpPOM BO31CHCTBOBAIH HA
pasHbic 00BEKTH B OOHOM H3 KJIWMATH3NPOBAHHKIX opaHxkepeil. B noc.iceanel
B Teyerne 10—12 vac. noniepxusaics Berep ¢ 25—289%, -HOH OTHOCHTC. 1ILHOI
RJAQKHOCTLIO BO31yXa npu memneparype +42° B onwmtax I1. A, Teuxeis u
K. A. ba1axoBo#i BHIACHUIOCH BJIHSIHHE NMPEANOCCBHOIO 3aKaNHBAHMSA CoMSIH
Ha MOCJCAYIOUYK YCTOHUHBOCTD MOJAYUCHHBIX H3 HHX PACTEHHH K BO3 1\ 10f
2acyxe. CHava.1a CeMEHHOH MaTepHaJ HabyXxas 10 ONPCAeNCHHOTO Co/lepkKa-
HHs B HEM BObl, 3aTeM B TcucHHe 3648 uac. npu KoMuaTHOH Temneparype
MeL1eHHO BbicywrBaacsa. ToMaTu JpaHaHa, BLIpAUlEHHbIC H3 KOHTPOJALHLIX
CeMaH., CHIbHO NOBPEXK1AJUCh YKA3aHHLIM CYXOBeeM, a H3 06paboTaHHLIX —
6aaronoiiyyio ero Buiaepxkusaau (pic. 12). Tosbiuenne yetolunsoet
BO3]1YIUHOH 3acyXe NOJyueHbl TaKkKe OT 3aKaNHBAHHS CEMAH YV NOICOTHEY-
HHKZ H KyKypy3ol Muneszora 3xcTpa.

[Ipeanoxenubiit npuem 3bQeKTHBEH /IS TOBBIUECHHA  YCTORYHBOCTH
pacTeHdi H K NOYBEHHOH 3acyxe. B aToM c/ayuae Obiia NpPHMEHeHa TpasHii-

8 Cepua 6Guoaoruueckas, Ne 2
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Has KyJbTypa C [HTaTe/bHbIM pacrsopom Kuona. Moncywwsanxe KopHE-
06HTACMOTO C/IOSl AOCTHTaN0Ch TCM, UTO BA3OH C TpaBMeM BblHUMaJH H3 HUX-
Hero coCyAa C NWTATebHLIM PAacTBOPOM.
TomaTtbl JpaWaHa W3 CeMsH, KOTOphie N0
[oceBa nojsepraauch nafyxanuio ¢ no-
C/eNyIOUHM  BbICYLIHBAHHCM, nokasaJjiu
ceby 6oJce VCTORUYMBbLIMH 1 K nouBeHHOM
sacyxe.

'MaJlo H3yueHHbIM OCTaeTCs elle BJAs-
HHe Ha PACTeHHSl TaKHX rpalausi BRax-
HOCTH BO3yXa, KOTOpbie, HE OKa3blBas
[OBpEXKAZIOWero AeHCTBH, yXyalwawoT
WIH pocr, WIH [UIOOHOLIEHHE.
3. O. YKypGuukuil BbipaiuMsan ToMaThl
onun npH 50 % -Ho# OTHOCHTEJIbHOR BJ1aX-
HOCTH BO34yXa, Apyrue — npH 75% -Ho#t.
Kak BuaHo u3 puc. 13, B Gosee Baax-
Ho# aTmoc(epe pacTeHuda MOJMyuaaHCh
3HauMTEIbHO MOlliee, HO ypOXai noios
6L Y HHX MeHblle (1100 e); B Goace
cyXo# cpeje pocT HaA3CMIbIX yactell Obik
crabee, 110 Ypoxa# IJ1008 0Ka3alcs 60-
nee Bbicokum (1600 2).

Puc. 12. Bansinse npeanoceBHoro 3a- AHaJ/H3bl [10KA3a/1H, UTO MPH BJIAXKHO-

Ka/uBaHHA CEMEHHOTO MaTepHana no 1 BO3AYXd, paBHOMH 750 ACTCHHA YC-
cnocoby I1. A. Tlenkeas Ha yCTO#H- T 03ayxa, P lo» P y

BOCTL TOMATOB JpAHaHa K CyXoseio: pausaju Oo.ibule Kajusi H docdopa B
/€80 — KOHTPOJb; cnpaga — pacTeHue, MeHblue asoTa. [lpw 37THX yca0BHAX
BhpallieHnoe M3 06pafoTanibix cemaH  cHa0MeHHe MJ0A0B 430TOM Obl10 XyXKe. B

HHX ero Nepexoan’Io Ao 40%, a npu
50 9%, -noit oTHocHTeabHOll BAaXHOCTH BO3yXa — /10 60"%. W3 »toro onbiTa
cjeayer, uTo \ TOMaToB BO paamHoil aTmocepe HabOAACTCA fosce CHAbs

Puc. 13. Bausune pa3AHuHOA BAXHOCTH BO3NyXa Ha MOULHOCTH

pacTennt u ypokad TOMaTOB: cAesa — pacTenne pocno  mpH

50Y% -Holt; cnpasa— NpH 75%-HOR OTHOCHTE.bHOH BJIaXHOCTH
poafyxa. CTONOMKH NOKA3HBAIT BesMUAHY YpoXas M10108

HOe pa3BHTHe BEreTaTHBHbLIX OpPraHoB, JloMuuupyollee HX TONOXeHHE B
opraHg3Me yXyAawaer pocT nA0NOB. 31ech Mbl BCTpeuaeMcsa C p3aumoned-
CIBHEM BeI€TaTHBHBIX uacTell W OpraHoB NJIOAOHOLIEHHS.
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BJIHAHHE CBETOBOIo PEXXHMA

H3-3a HenoaHOH ewle roTOBHOCTH OCBETHTC.IbHLIX YCTaHOBOK Ha CTaHLHK
He y1aJ0Ch NOCTaBUTh ONMBITHI TIO BBIACHEHHIO BJIHANHMS HA Da3Hble PaCTeHHS
HHTEHCHBHOCTH H KauecTBa cBeTa. Pa3/MuHas cTeneHb OCBELMEHHOCTH moJy-
YaeTcs H3MEeHeHHeM PacCTOSIHHA MeXKAY JIOMHHECUEHTHEIMH CBeTHJbHHKAMH
H o6bekTaMH. Dosee MOWHBIT NMOTOK JYYHCTOR 3HEPIHY AOCTHraeTcs KoMm6H-
HaliHell JaMN HAKaJHBaHHs C JIOMHHecUeHTHbIMH. [lepcnekTHBubIM fBAseTCS
HCCI@10BaHHe JeHCTBHS CNEKTPAbHOIO COCTAaBa CBETA HA POCT, Pa3BHTHE H
npoayktel ¢otocHHTe3a. Ilpeanosnaraerca Takxke BbIACHUTL 3HAUEHHE 3ITOIO
¢dakTopa NpdH 3aKaIHBAHHH
pacteHdil K MOpo3y, Ha
BXOXAEHHEe HX B COCTOSHHE
NOKes, a TaK»Xe Ha BbIXOX- 4
Aenue u3  Hero. Pasuble
y4acCTKH CIIeKTpa MoJy4aoT-
ca ﬂpHMEHCHHQM JITOMHHEC-

LEHTHBIX JlamMN C Pa3/IHYHbI- &y , N >
M# JoMHHOdopaMu. Muo- 61 ds NI
rooGeuwatolleit ABaseTCA pa- i “ Lo~

60Ta C MPCPLIBHCTHIM CBE- 2 ace sxcnosuyuu wa chemy

L 1 1 1 { i i
TOM C DPa3.u4HOi JJIHTE]b- I -Li R
HOCTBIO M MOLLHOCTBIO O R TR T R
BCObIKH, B onbitax ¢ Yacs: dns

BapLHPOBAHHCM OCBCILEHHA Puc. 14, IInnamuka ¢ot1ocHHIE3a ¥ O \PUOR — 0Py NO-
6y}1eT "3J1yanbCH KaK q)H- CTOF;HH!:.IX BHEUIHHX VCAOBNAX nnh JlK).Q\HHIC'(.‘H(‘HrTHHIMH
3HUYeCKas CTupoHa sBjaeHHs AaMIAMH; ---- B ACTHHI DacMypHuil Lenb
(noraoutenue JYUUCTON

IHEPTHUH JHCTHAMH), TaK H

BO3HHKAIOILHE tbnsuo.’rornqecme HaMmeretina. bBoabias pa6o*m npeliCTONUT
[0 HAXOXKIACHHIO AJS pacTeiliii ONTHMAaJdbHOIo pexliMa ocpellleHHst noa0opoM
HaQleAKdUMX HCTOYHHKOB CBeTa, HeoOXOAMMBLIX Kak Jas HOPMA.1bHoro
dyHKUMOHHPOBAHHUA (HTOIPOHA, TaK K HauboJlee YCMEUIHOrO NPHMEHEHHS
CBETOKY.IbTYpbl B TNPAKTHKEC OBOLIEBOACTBA H' LBETOBOLCTBA.

MMepcnekTuBHO aaabHeliliee H3yucHHe sBJeHus QoTonepHoiuaMa. Yxe
MHOTO CIeJaHO MO aHaAH3Y BJAMAHMS ITHHLI THS HA 3aUBeTdnHe PacTeHHR,
HO Mano paBoT Mo BHsICHEHWIO JeficTBHs (DOTOMEPHOIHUECKHX YCJOBHA HA
POCTORNE polecchl. B 3ToM pasielie BHHMaHHe NpHBAEKAET poJb 3TOTo (ak-
TopAa KAK NPH BXOAKIEHHH B NCPHOA NOKOA MHOIOJCTHHX 3MMYIOWIHMX pacre-
Wi, TaK U MPH BBIXOAE H3 HEro.

B Bawux onwITax noxa3aHo BJUSIHHE JeTHell IJMWHB! 1HS Ha POCT MHOTHX
CUBCPHBIX JApeBecHbIX MOpoid: Oepe3bl, XKeJATOH aKalWH, JMCTBEHHHUB H AP.
tia xopoTkoM (14-uacoBom) doToneproie 6epednl N01YUAJIHCh HH3KOPOCTLIE;
OHH HE BETBHJIHCb, H OCCHbIO CesiHUbl COPOCHJIH BCE JHCTbLA. Ha ecTecTBeHHOM
MOCKOBCKOM [He Obijia Ta K€ KapTHHA, TOJbKO HHTEHCHBHOCTb pocTa Obija
HEeCKOJLKO GoJiblie. Y OJHOJETOK, HaXOAHBIUMXCS HA HENPepPhBHOM OCBelue-
HHH, TMPHPOCT MNMpPeBLILIAJ B HECKOJbKO Pas; MHOTHC MOYKH pacnyCTH/IHCh
4 o6pasoBasd GOKOBhie BETBH, CeAHUL pOCJH A0 XOJOA0B M CcOXpa-
HUJIH JIMCTbA.

MiHorve BHAH NpH AJHHHOM JQHE He BCTYNAlOT B NePHOIL NMOKOS, NO3ITOMY
3HMON OHH O6hUHO BhiMep3atoT (Mowkos, 1935; Axkywesa, 1945 u ap.).
B Hamux ombiTax onpejaenssach MOPO3OCTOHKOCTb cesHueB 6epe3bl, Buipa-
LIEHHLIX HA pasJHYHLIX doToneproirax. Bce BapHaHThl B XOJ01HbIA nepHoOx
fo1a OLIJIH TIOCTABJEHn B 61aronpHsATHhIE YCJOBHA Kak AJs NepBof, Tak H
Aast Bropoit (a3 3axajuBaHHs, [10C/1e Yero OHH MOABEPrJIMCh B OXJax/jae-
MBIX lWKadax neficTBHIO CYpOBBIX MOPO30B. BHISCHHIOCH, YTO OAHOJNETKH Ge-
Pe3Hl, HaX01MBUIHECs O XOJ010B Ha HENPEPHBHOM OCBELUEHHH, 3aTEM MOra3
HCNOJbL30BaTh OCEHHHE KODOTKHE JHH C HH3KUMH IOJIOXKHTE/bHbIMH TeMnepa-

8‘
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Typamit, DTH CesiHIlbl BOILJIH B NCPHO/L NMOKOS M T0CAC 3aKaJHBAHHUS CTIOCOOHDI
OLisH BbiflepKHBaTh 6€3 3aMETHHIX nospexenuit —60°. bonee cypoBeM MO-
pos3aM OHH He NOIBEPrajich: NPEANoard.och, 410 OIHOJETKH He COXPaHuT-
cst u npu 3™ux. [locie e KOPOTKOTO eCTCCTBRHHONO 1M H NOCJeAYIOLeTO
3aKaJHBaHHUA CesHIbl 6epe3bi BLINOCH.TH —194°, 1aabHefuice n3yvcHne saHs-
HUA pasHbIX GoTONepHOI0B HA doHe 6aaronPHATHON H XoJo1HOll NOroin
06elaCT PACUIHPHTh TEOPETHUECKHE NPEICTaB1eHHA O npoucccax NnoAroTos-
KM pacTelnil K auMe.

Tax kak Ha CTaHIUM HMEETCsl BO3MOXKHOCTH NO11€PAHBATDL BHEUINHE
VCJIOBHSE TTOCTOSHHBIMH, TO HHTEPECHO 6bIcI0 NIPOCICAHT NPH TaKOIl nocTa:
HoBKe onpiTa puTy (hotocuntesa. H. H. [TpoTtacosa nocTasi.1a cOOTBETCTBYIO
e sKcnepuMenThl ¢ orypuami. TTog J10MUHCCICHTHEIMA JamnaMi HaOaw-
1ag0och Gogee 3HAUHTEbLHCE YCBOGHHC CQo, ueM 12 OTKPHLITOM BRO31yXe B
JICTHUiT nacMypHbii neb, HecMOTpst Ha KOHCTAHTHOCTDL B KJIMMAaTH3HDOBAH-
noM TmoMeLICHWM BluelHefl cpoabl  (oCBeHleHMe, TCMNEPaTypa, B.1AXKHOCTL
BO31yXa), HHTEHCHBHOCTh (POTOCHHTE3A NOKASBIRICT BCE AK€ 3AMCTIHhIC KOJIC-
GaHNsi ¢ TIOCTONEHHBIM OCJabICHHeM (pic. 14). B aa7pueilineyd B 10100HBIX
ONBITAY NPEICTOMT MPOCJACINTL 38 PHTMOM H APYTHX $U3HOTOTHUECKHX MPO-
LEeCCOB.

BAPLUPOBAHHE KOPHEBOTO NMUTAHHA

Bo.blioe 3Hadenue B AKH3HH DaACTeHHiT HMeeT TO HIH HHOC NJA010poINC
nouswl. ITosroMy pa3paboTka (PH3KOJIOTHH ONTHMATLHOTO peAKHMA MHHCPAb:
HOIO HMTAHHS PACTEHH# OCTaeTCsi VAHOH M3 OCHOBILIX 314, IMpusaekaer
BHHMaNHe VCTAHUBJEHHE OCOGCHHOCTCH B KODHCBOM MUTANNA  TITaBHEHILMX
KyabTyp. UTo6H NpaBAIbHO BHIOPATH CPOK H COTTAB NMOIKOPMOK, HeoH X014~
MO BBISCHWTb IIOTPEOHOUTh OPIrAHH3MA B IIHTATETLHBIN BCLICCTBAX B pasui-
Hote (ha3bl ero PasBUTHS. AP DeRTHBHOCTL y106peHnit 3aBHCHT HC TOJIbLKO OT
HACJICACTBCNILIX CBONCTB COPTOB W KY.TbTYp, HO i OT PCAKiMa noroast. [lo-
3TOMY CJC1yCT 3HATH PLaKitHio pacTehina Ha TO N3 MHOe KOpHUBOE NMHTaHue
#a (hoHe Pas3HbiX MCTCOPOTOTHUCCKHX coucTtaltil. ITH 1t MHOrHE Apyrie BO-
TIPOCHl MOKHO H3YUaTh, NOIL3YACH GUTOTPUHOM, B HaCTHOCTH TIPH MOMOULH
MCTOLA GOCHOUBEHHON Ky.ILTYPbl pacTeHuil (Ha rpasuu). drot cnocob B Co-
BeTCKOM Coto3e yke yenelno npumensior B. A. Uecnokona u E. H. Basnpu-
Ha (1997).

Bupalunsaniie pacTennit na WHCPTHOM cpeie ¢ PACTBOPOM HEOOXOIHMbIX
coell 1UBBOIAET BAPLHPOBATH B UTHPOKHX MPC1eTaX KOPHEBOC nuTanne. 1o
12T BO3MOXKHOCTL YCTCIIHO # ObICTPO pEWaTh BOMPOCH JIMCTOBOW IHArHO-
CTHKH 1IOTPEOHOCTH Pa3HbIX 1IOCEBOB H HacaXKJI1eHHH B TexX MJIH MHLIX 1101-
KOPMKaX.

- " A. ®. AracdonoBa BHpaluRaIa 6e3 nepecaixi Ha rpaBHy pasHbic COPTA
TOM4TOB. 3anoJHcHHe cyfcTpaTa MUTATCIbibIM PACTBOPOM [IPOH3BO/H.IOCH
'HAacOCOM IBa pasa B CYTKH. B 3THX VCI0BHAX TOMATDI pocan Xopowo. B cBs-
3u ¢ pa3paboTKOil METOAMKH rpaBuitiiol KyJILTYPLI A. ®. Aracdounosa H3yua-
‘na 3HaveHHe 1as (acosu M LWINHHATA PasIMHbIX gopwm Kcnesa, ncbasase-
MuIX B MHTATE bR pacTBOP. AKeleso, XeTaTHPOBARNOE 3THIEHIMAMIHOTET-
payKcycHoi KHCAOTOM, OKa3blBALTCA Goec 6.1aroNpUATHLIM, YEM XJAODHHOC
& UMTPATHOE, OCOOCHHO npH KHCOM M LICIOMHOI peakimu cpedsl. XeraTipo-
BAHHOE HeJ1€30 OTHOCHTEIbHO JETKO NepeiBHraeTcs BHYTPH pacrenua. Ana-
H3bl OKA3BLIBAIOT, UTO MHHEpaNLHas popMa xeaesa (FeCl3) u B 3HaUNTENDL-
"Holi Mepe IlMTPaTHAas, HAKalJIHBAlOTCA NpCHMYLICCTBEHHO B KODHAX, 2
\eJaTHas MPOHHKAeT B GOJIbIIHX KOIHUECTBAX B [HCTLA # crebad. B nmocaen-
HéM cayuae HalA3eMHasi Macca M KOpHCBas CHCTEMA Pa3BHBAJHCH Jyuuwe, a
'XJ10p03 OTCYTCTBOBAJ.

1 Bhipaluusanne pacTenii Ha HHepTHO Ccpeie NO3BOJseT 1Hpe pa3Bep-
HyTb H3YyueHHe HX CONIeCTOMKOCTH, TaK KaK paHbiie Gbl10 TPYAHO ympaBaaTh
'K3UeCTBEHHBIM COCTABOM TOYBEHHOro pacTsopa. ‘Ha Cranuun umeercs BO3-
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MOAKHOCTb BbISICHSATb J1eHCTBHE HAa pa3Hbie PACTCHHA PasJ/IHUHbIX THIOB 3aCO-
feHis XJTOPHIIHOE, Cyab(aTHoe, KapOOHATHO®, a TdKXKe Pa3H0ooGPa3HOTo HX
vueTanus. K BOBHHKAIOUHM MPH 3TOM BOMPOCaM OTHOCATCH: 3HdUeHHe KOH-
HEHTPAUHKU cogell, I IHTeAbHOCTb WX AeHCTBHS, YYBCTBHTEJALHOCTL K HHM Op-
'aHH3Mz B PasHble 3TaMbl €0 XKU3HHM, XapaKTep MNOCJICIeHCTBHS 110Cae nepe-
X012 Ha HOPMA.IbHOC KOpHeBOe NHTaHHe. B jaibHeliuieM npe1cTOMT BHISCHUTD
TaxXKe COMeCTOHKOCTL PacTeHMil NPH PA3JIHUHBIX KJAHMATHUECKHN pexHMaX,

Honmpons Cyroparmioe Angpudune

Pue. 15, 3nHaepMHC JIMCTHeB XAOMUaTHUKA 1Ipl PAa3HBIX
THIAX 3acosennsi. Caesa — Ha NpeCHOM (OHe, KENTP —
UpH cyaILPaTHOM: cnpasd- - 1IPH XAOPHIHOM

HanpHUMep H4 (OHe BBLICOKOH TeMTEpPAaTYPbl 1OYBbI M BO31yXd, NPH DPa3HOA
CYXOCTH TIOCTeHero. LCaHM mepeuyncaeHHble BapHaHThl COMPOBOXKAATH COOT-
BETCTBYIOIUIMMH aHaJH3aMH TKaHeH, MOXHO riy6xe NMPOHHKHYTL B OpPTaHH-
BaUMIO AKH3HH COPTOB H KVJLTYVD NPH YKAaBaHHBIX HeGJarONpPHATHBIX 0COGeH-
HOCTAX KopHeobHTaemoro c¢iod. [las npakTiku BaxkHa pa3paboTka cnoco6oB
AWATHOCTHPOBANHSL KaK CTCIEHH 3aCOJeHHSA, TaK H YyBCTBHTEJIBHOCTH K HeMY
pacTeHul, a TakKe IOMCKH NyTeil MOBLILUCHHA YCTORYHBOCTH NOCEBOB H HA-
caxeuui.

Puc. 16. Bausanne 1% -Horo 3acoslenns NMOYBW Ha XJOM4aT-
unk. CaeBa Hanpaso: [/ — KOHTPOAb, 2 — cyJbdaTHoe;
$ —~ Kap6oHaTHOe; 4 —— XJOPHIHOE 33COJe.dHe

B. 11. Crporanos u3yuas BAHSHHE PaBHbIN THiIOR 34C0JCHHS Ha X.ofyatl-

HHK M HauleJ, UYTO OHH BBI3LIBAIOT B OPraHH3Me CBOGOGP'EBHHL‘ M'O‘p(bO.’]Ol‘)l' )

YeCKHe ¥ aHaToOMHuecKHe uaMeHeHHus. Kak Bit1HO H3 puc. 15, nanbogaee Meako-

KJeTHoe (KcepoMOp@HOe) CTPOCHHE MMeeTes NpH CyJb(aTHOM 3aCOMCHHH -

XJomyaTHuka. CYKKYJCHTHBIM XapakTepoM  OTHU4CTCS  SMAepMIC  1LpH
XJIOPHIHOM: 31€Ch KJIETKH OYEHb KDWVIMHBIE, ¢ MOBLIIIEHHBIM JO1ePKaHHeM
BOMIbI, a NpoBoJfALIAA cHcTema c¢.1abo auddepeniposana. TTpoMexyTournoce
MoJI0XKeHHe 3aHUMACT 3IMHACPMIC BapHAHTa Ha npecHoM (oiie.
PaccmarpuBaemble  pacTBOPbl  OKa3biBAIOT CMElM(HYECKOC ACHCTBHC  He
TOJIbKO Ha BHENIHA OOJNHK PACTEHHA M ero CTPOCHHE, 110 OHH MPHIUAIOT CBoe-
o6pasie U QUIUOTOTHYECKHM OTNpaBiIeHnaM. XJI0PHIHCE 3aCONeHHe CHIbHCe
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NoNaB/sReT POCT M HAKOMJEHHE CYyXOTO BEILecTBa, ueM cy’abdaTHoe (puc. 1&
Tak KaK pOCT KJIETOK B [OC/IEAHEM CJIyuae YyMCHbIIACTCA CHIABHO (MenxoxrJeT
HOCTB), TO XJOPHWIBI, MI0-BHAMMOMY, Pe3Ko ocaabasioT Aenenue W AnddepeH-
UHALHKIO KJETOK, a Cy/dbdaTel — HX pa3pacTaHne. PacTeuus B nepsoMm cayuae
uMeloT 6oJiee c1abyi0 HHTEHCHBHOCTh TPAHOMHUPALLH, YeM BO BTOPOM. [Morao-
{leHHe BOIB! NPH XJOPUIHOM 3aCOJEHHH OGECTeuHBaeTCs MOBBILEHHOH Co-
cymiefi CHI0f KJIETKH BCJCJCTBHE YBEJIHUEHHS OCMOTHURCKOrO AABJCHHS K. 1e-
TOUHOLO COKa, @ NpH cyJbdaTHoM — 33 cueT 6oJee Pa3BHTOM KOPHEeBOH CH-
cTeMbl H nposoaswHx nyteit. JdanpHefiwee yray6G/ienHoe H3yueHAe BJHTHHA
Pa3NHYHbIX COJIell NOMOXKET He TO.IbKO BCKPbITh MEXaHISM YCTOHUHBOCTH, HO
# MONYYHTH BaXKHble 1aHHble No (PUIHOJOTHH KJETKH, Ay4lue NMOo3HaTh pocTo-
Bbie POLCCCH M 060TaTHTL HALUW MPEACTABJeHHs O GHOXMMHUECKHX NpeBpa-
WeHHAX.

KYJIbTYPA H30JIHPOBAHHBIX OPTAHOB U TKAHER

O/IHMM H3 MEeTONOB H3yueHHs1 (H3MOJIOTHUECKHX (DYHKUMH sBJIAETCH Rhi

paluIMBaHHE OTPE3aHHbIX OpraHos W Tkauell (Byrenxo, 1956; CMupHos, 1956).

’ 1M crnocoboM MOJb30BAJINHCE paHblle B
Coserckom Coloze B OTAEJbHBIX HCC/C T -
BAHHAX, HO CHCTEMAaTHUYeCKHX pafboT  eui:
e 6bwio. A. M. CwmupHoBy (1956) Ha
CTaHUMH Yy1a.0Chb TOJYYHTb CTepH.IbHbIE
KyJbTYpbl HENpepbiBHO DAaCTYLIHX H30.TH-
pPOBaHHBIX KODHEll pfila PacTeHWil: ToMa-
TOB, MOPKOBH, $IPOBOHl BHKH, KPacHOro
KJeBepa H JIOUEpHB IPH YCJOBHH €XeHe-
eJILHOTO MepeBofa HX Ha CBeXHH MNHTa-
TeJIbHbI pacTBOp. Y APYrHX BHIOB: 3.Ja-
KOB, MHOIMHX [IPEBECHHIX,  KEeHbLICHR,
rocJie HECKOJIbKHX NIepeceBoB  POCT NpeKpa-
maercs M KJeTKH orMupaloT. Chnauana
yTpauuBaercst CNocOOHOCTb K HX JIe/1eHHIO
Y KOHYHKOB IVIaBHWIX KOpHeil; Toraa nph-
XOJHUTCS HCMOJb30BaTh OOKOBLIE.

CyTOUHHH NPHPOCT Y KOPHS JIOLEepH!d
40—50 mm. 3a 16 nHedl OH yBEJHUHBA.ICA
B AnuHy B 10 pas mo cpaBHEHHIO C HCXOA-
HBIM pasmepom (pHc. 17). YcraHosseno
crumyaHpyiollee neficTeHe MoJHGaeHA Ha
H30/IHPOBAHHbIE KOPHH BHKH, KJeBepa H
JiouepHb. 3aMeHa B MHTATEJIbHOH MKHI-
KOCTH cyjbdara xeJje3a Ha LUMUTpAT y.lyd-
H1aeT PoCT 3TOro OpraHa,

[Ton  BaAHAHHEM (U3HONOTHYECKOH
JIeATeJIbHOCTH KOpHell BHEIHA MHTaTe b-
_ Has cpela MOABEpPraeTcsi 3aMeTHHIM H3MU-
Puc. 17. Poct m3sonmposanHoro KOpHs HeHHsiM. BcJeactsde H30HpaTeJbHOrO 10-
el Bc;;:g‘f_‘bn“c°x'gn::aaTig;’;‘:; IVIOUIEHHS] HOHOB €€ DeaKuus CIABHraeTcs
gopau;pcﬁpaaa—ror *e Kopemb nocae B LIETOHUHYIO CTOPOHY (pH ¢ 4,6 10 55).

16 aueft KyabTyphl Bo BHelIHeM pacTBope, COAepIKallleM

TOABLKO Caxapo3y, NoJd BJHAHHEM BHE-

KieTouHolt (QepMeHTaTHBHOH paGoTH KOpHeli TOMAToB M JIOLEPHH  MNO-
ABJAIOTCA PEAYUHPYIOLIHE BelLECTBA.

Ma.1o HCCIeIOBAHA BbileJHTeNbHast QYHKIHS KOPHEBOH CHCTEMH. B cBa-
SH C 3THM HeoOXQiMO BHIICHHTBL B3auMOAeHCTBHE H3O/MHPOBAHHHIX KOpHER
Pa3HBIX BHAOB MPH COBMECTHOH MX KyJbType B CTEPH/IbHBIX yCJOBHSAX. Cae-
nyeT paclUHPUTL H3yueHHe cHMOHO3a 6060BBIX C KAyGeHbKOBbIMH GaKTepHs-
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mu. Boabiuyio paboTy MPeACTOMT BHIMOMIMTb MO @HAJW3Y AefCTBHA pa3Jiy-
HbIX (U3MONONHUECKH aKTHBHBIX BELIECTB! ru66epe10ROR KHCAOTh, CTHMYA-
TOPOB M TOPMO3HTeJe#l POCTa, BUTAMMHOB M 1p. MHOro elue He XBataer AJA
TIOHHMaHHUs YCBOGHHS KODHAMH OPraHHYeCKHX dopm Pocdopa, azora u apy-
CHX CAOXKHBIX coenuueHuil. BoiicHeHlie RANSAHHA DasHOOOPASHBIX BHELHHX
YCNOBHIT OMOTYT BCKPBITb H3MCHCHUS B MU3HEIEATEIHLHOCTH KopHell H B HX
qpHonocobcHHH K OKpYXKatouied cpere.
MeToabl cTePHALHON KyJbTypbl HaXoAsT NPHMEHCHYWE H NPH pabore ¢
gennim oprasuzmoM. A. M. Cmupros (1958) nokasan, UTO TPOPOCTKH JIO-
a mepibl COAEPKAT HeJOCTaTOYHO YI1ePONOB.
Jlo6apasa K crepusibHoMy arapy 2%-uyio
caxapoay, OH Pe3KO YCHJIMBaJ y 3TOro pacre-
HUsSL MOLIHOCTb KOPHEBOH CHCTeMHl (puc. 18).
Mo-BuaAHMOMY, KpafiHe MeICHHBIA POCT JIIO-
tepHbl MOCJE MoceBa, KOrAa OHAa Jierko 3a-
rJyluaercss COPHAKaMM, OOBACHAETCH MaJihl-
MH 3alacaMH YrJeBolOB B CEMEHH.
JKes1aTesbHO  PACIUHPHTL NPHMEHEHHe
MeTola CTEPHJIBbHONR KyJbTYPH H30JIHPOBaH-
HbIX TKaHeH /IS pelueHHs BONPOCOB GHOCHH-
Te3a aJKaJOHIOB H MHOTHX JPYTHX BellecTs.
M. C. BapauHcKas YKa3aHHbIM CrnocoGoM

Puc. 18

Puc. 19

Puc. 18. Bnusnne no6astennss x arapy 2%-HOR caxapossl Ha poct KopHeBoft
CHCTEMb y NPOPOCTKA JIOUEPHH: Caeaa — Ge3 caxaposu; cnpasa —c caxapoaoft

Puc. 19. POCT H30JHDOBAKHOTO KaJJioCa MODKOBH: BBEDXY — KOHTPOJb, BHH3Y -—
npu A06aB/NeHHH TJAIOKO3HAa KOHHdepHHa

#3ydana MpoUecCH OAPEBECHEHHS KJIETOUHHX obosouek. OTIONEHHe B HHX
JIerHHHA, MOMHMO TEeOpeTHUECKOro HHTepeca, WMeeT M NpaKTHYeCKoe 3Havye-
HHe: «BH3peBaHUe» JPEBECHHH Y MIOJOBHIX KyJbTYp CBA3aHO C Jyyuled HX
FNOArOTOBKOH K 3MMe, a OJlpeBeCHEeHHe COJIOMHHbI [OBBILAET YCTOHYHBOCTH
3J71aKOB K MOJICTaHHIO, B onbiTax ¢ H30JHPOBAHHBIMH KaJIOCAMH MODKOBM
yAanoCh MOJYYHTb YBEJHUEHHE KOJIHYECTBA JIMTHHHA BBEJeHHEM BO BHeIl-
HIOI0 NHTaTe/bHYl0 CPely OLHOr0o M3 €ro npeilecTBEeHHHKOB: [VIIOKO3HAA
KOHH(EPUHA. YCH/ICHHe ONPEBECHEHHS JOKa3bBAeTCs MUKPOXHMHYECKHMH
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peaKiHsMH; OHO COMPOBOMIAETCH YBEIHUCHHBIM NPHPOCTOM CYXOTO Belue
ctea (puc. 19).

MeToa KYJbTYpbl H3OJHPOBAHHBIX TKaHeil IMPOKO MPHMOHAETCH [AIH
¥i3yueHis pOCTOBHIX MpOUECcCOB H ABJEHUH TIHQPepeHLHaLHH  KICTOK.
P.T. Bytenko (1956) nposesia ONbITH C KaJ/1l0caMid MOPKOBH, JHKOTO BHHO-
rpaja u TonuHaMGypa. OHH BbipALIMBAJIACH Ha arape MpH NOCTOAHHKLIX BHCLU-
HHX yCJOBHAX (TeMnepaTypa 26°. paamHocTb Bodxyxa 70%) Ha pasJMuUHbIX
NHTaTeAbHBIX cpezax: Yahta, 'ennepa ¢ Huua. Jlyquie pasy/bTaTh 1aja
HOCJGLHAS CMeCh;, OHA OTJHYACTCA OGOJBLIMM COACpXAHHEM KaJds W a3oma.
[1poA0IKHTEABHOCTD BbIPALIHBAHHA
KaJioca MeXAy nepeceBamu Obifla
1,5 mecsaua.

Pa3mMHOXKaJH AJ ONBITOB H H3Y-
gaid TPH THMA KaJjaiocos: 1) Hop-
MaJdbHbLH, T. € TPeOyIOUWHH Biiece-
H{st B MUTATEJbHYIO CPERY ayKceHHa
2) rajJI0Bhifl, pacTyluuit 6e3 npuban
JICHHS AyKCHHa, H 3) «mpHyuentibiiis
OH BO3HHK CKaiKooOpasHo H3 HOp-
MaJ1LHOTO M OTJHYAeTCss OT Nociel-
Hero TMOSIBHBIIEHRCA CIOCOGHUCTLIN
cunTesnpoBath  aykcu. Hurepec
npe/cTaBJser «TIpUypPOUYEHHBI» Kal-

Puc. 20. TIpuyueHHBl Kaadi0C KOPHS MOPKO- Jioc - MOPKOBH (kmon  Totpe),
BH (K.1OH oTpe); KyJAbTHBHPYETCA B H301H- KOTOpPBIH B H30JIHpOBAHHOM BHI1E
poBaHHOM cocTOsHuk 20 Jet HenpephisHo pacteT yxke 20 Jser

(puc. 20).

3ameycHa SICHO  BblpaxkeHHas
Ce30HHAast MePHOAMYHOCTh B POCTE KaJ1OCOB. HecMoTpsi Ha MOCTOsiHHbIE yC-
JIOBHS B KJAMMATH3HPOBAHHOM MOMEUICHHIT H 0/HHaKOBOE IHTAHHE, Habuo-
nalTcs Hanbo.1ce HHTEHCHBHBIE POCTOBbe MPOLECCH BeCHOH W B lauaJje
JNeTa; B HosiGpe — siHBApe GHH [POTEKAIOT c.1alee BCETO.

He Bcerga VaacTcs NOJYYHTb HEMPCPBIBHOC YBEJTHUIEHHC pasMecpoB Ka.d-
MOCa; HATPUMEP, Y MOPKOBH Ha HGM HHOTI1a NOABJAIOTCA KOpPHH, a 'y LHKO-
PHS H3 HErO MOKHO MOJMYUHTH Taxke leloe pacTeHne.

BhiACHEOHO pa3;HYHOe OTHOIIeHHE Ka1T1i0coB K Tevneparype. Y MOPXOBH
HX pocT mpH +5 o +8° ocTaHaBAMBACICA. 110 OHH COXPAHSIOTCA TIPH 3THX
VCACBIAX B TeueHne 3—4 MeCsleB. Byviyuin 3ateM nepecTaBieHbl Ha OINTH-
MaJLHBHT TEITOBOH. PEXKHM, OHy HHTCHCHBIO YBCJAWUMBAIOT CBOH 0ObeM. H
HEKPO3bi B TKAHH He OGHAPYXHBATCH. K a.1.10chl e JHKOro BuHorpa:ia npH
YKA3aHEbIX [IOHHIKEHHBIX TeMNepPaTypax He TOILKO He PacTyT, HO NMOJHOCTHIO
GTMHDUIOT B TCUeHHE 01HOTO Mecsiia. Ha cBeTY vBCTHHeHHC PasMepos Kal-
JI0Ca IPOTeKAeT MelaCHiuee.

HMayuaaoch 1efCTBie H3 pOCT KaTT0C0R MHOTHY (1310 TOTHUECKM aKTHB-
HBIX BCLLCCTB; TPHIIOAGCH30RHOI KHCa0TLL, adeliiiid, FHOGCPCIIOBOR RHC10-
Thl, HIIOJIYKCYCHOH KHCOTHI, THAp&siia MaJIeHHOBOM  KHCIOTbI, 3THOBOTO
KCAHTOICHATA HATPHS, KOKOCOBOTO Mu-10Ka 1 Ap. M3 nodyuelsbix pes3yJanTa-
TOB MO0 OTMETHTL, YTO aACHHH CTHMY.JIHPYCT 06pa3oBaHue N0OYEK, HO 11O~
GerH M3 HHX  [OJYYaloTesl BHAOM3MEHeHUbIMH. MadeHHOBBIA THAPA3wa NpH
HEKOTG)HIX KOHLCHTPAILHAX 381CPARUBACT POCT Ha CPOK 10 5.5 mecsiia, a npi
APVTHY BHI3bIBAET HCKPO3BL '

EoTh OCHOBANHE OKH1aTh, 4TO METOI Ky/bTypbl H30.THPOBANHEIX opranon
W TKaHCH Haiiiet 8 aaivtiefiem emnte Gosee WHPOKOE nipumetiende. Ow mo-
3BOJISICT HMCKAOUATH KOPPeASTHBHBIC B3AHMOOTHOLIEHH Mex1y Pas’HbIMH
opraHaMi. MO3BOJIAET BHIACHATH BINANME 14 PacTCHUS Pa3iHulibiX BELIECTB,
NOCTYMAOLIMX B KJICTKH H3 BHELIHCH CPebl, 1acT BO3MOKIOCTL BBIPAUIHBATL
uavuacMbie OGBEKTH B KOHTPOAUPYEeMOH JKCIEPHMEHTATOPOM BHCUWIHER Cpe-
1€ NpH ONPEeTICAeHHOM PEXKHMEe MUTAHAS.
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JAJIbHERIWHWE 3A0AUH \

Tlpy M3JI0KEHHH M0.1yYEHHBIX PE3yJbTATOB YKa3biBAIHCH A 0GOCHOBBIBA-
JHCh HANPaBACHHA (H3HOJAOTHUECKHX paboT Ha CTaHUMH. Bee oHn NPOBOAK-
JHCb Ha (OHE LIMPOKOro BapbHPOBaliHA (HakTOPOB BiEUIHEH CPeAbl: Temicpa-
TYpBl RO31yXd M TIOUBBI, CT@NeHH CyXOCTH aTMocdephl, HHTEHCHBHOCTH if
KauecTaa CBETA, AMHHbLI 1HS, MHHEDPA.JIbHOrO NHTAHAA W BOILHONO PLKHMA.
K cka3zanHoMy ocraerca 1uDaBdTh HEMHOTOE.

MHTepeCHBIC 1aHHbIE MOKHO NOJYUHTD NIPH v PABHUTENLHOM H3YUeHHH hu-
BHOJIOMHH [IPCPACTAHHA CCMSIH TEMIOICOGHBBIX H NOJTOIOCTOHKAX BH10B. Bee
Goablic ¥ 60Jblue TPHBJICKAeT K cefe BHAMaHWe npelnoceBHas o6paborka
CeMEHHOTO MaTepHaJa Kak npHeM BO3ACHCTBHS Hi 3a4aTO4N bl OpPraluHaM.

MMelowrecs yxke GaxTh NO3BOJISIOT 0XKHIATb CYUIECTBEHHbBIX pe3y.bTa-
roB DM M3VYCHHWA TepMonephoausMa. 3Aech [PEeICTORT BCKpBITH ocobeH-
HOCTH 3TOTO ABJEHHS Y PA3HbIX THIOB PACTEHHI H NOHSATb Cro QU3HOIOTHYE
CKilH MCXaHH3M.

1o cHX 10D BHHMaHue HccaeloBaTededl Obllo COCPETOTOMCHO T.1aBHbHIM
06pa3oM Ha nepexosle OPraHu3Ma OT BEreTaTHBHOIO POCT3 K I'CHEPATHBHOMY
passuTHiO. Jlpyras Ba>KHas MOJOBIHA (IO XHIHW — OT UBCTCHHSA 10 CO3PC-
Balils — ocTaeTcs elie caabo uayuenHoi. B 3ToM pasziele BO3HHKAET MHOTO
BONPOCOB, CBA3AHHBIX C OIJIOJOTBOPEHHEM, 3ABA3BIBAHHEM 1710.10B, POCTOM
NOCTETHHX H TIYBOKHMH OHOXHMHUYCCKMMH H3IMEHEHUAMH, NPOXOILALIHMHI B
HHX MpH CO3peBaHMH. Biusis PasTHuNbIMH BHEUINHMH (akropamu Ha 3TOM
sTare MHM3HM Kak Ha leJbli OPraHH3M, Tak M Ha OTACIbHBIC Cro YacTH,
HCOGXO0AHMO pPacUIMPHTb H3yueHHe (H3MOJIOTHH OTJOXKEHHS B OpraHax pas-
MIOXKEHUS 3aMacoB yraeBoJ0B, OGCJIKOB M XHPOB, a TaKxe yCTAHOBUTb yJIO-
BHS, ONMpeAEIAIOUNC BeTHUHHY H KauecTBO ypoxas.

DH3HONOrMUCCKH  AKTHBHbIE  BellecTBa  (CTHMYJATOPBI M TOPMOIHTCIIH
pocTa W ApyrHe) AAIOT NpH BO3/ICHCTBUM HMH HA PACTEHHs HE BCErla OdmHa-
KOBBle pe3yabTaThl: HMX BJHAHHE 3aMeTHO BHJIOW3MeEHAETC YCJIOBHAMH
BHelrHel cpetbl. [loaToMy KeaaTeIbHO NPOCALIUTH HX neiicTBHe NPH Pa3HOM
pe)HMe NOTO1bl M NoNbITaThes HaiTh Goace 3¢ PexTUBHBIC NDHEMBl IIPHMe-
HeHHMS 3THX npenapatos B npakThke. Takoii noaxon obeuwaer 6oJiee pasHo-
CTOpPOHHEE MCHHMaHHE POJIH H MEXaHH3Ma (PUINHOJIOrHUECKIIX HBMEeHeHHH npH
BBEJEHHH B OPraHH3M OfpeaeieiHbIX XUMHUYECKHX COeIHHEeHUH. '

TTovuMO c6Ulero anaan3a KusnelnsviX QYHKUHH, QHTOTPOH CO31a€T HE-
0GXOTMMBIE VCIOBHS 118 Pa3paGOTKH H 4acTHUHOH (PU3MOTOTHY pacTeHHH.
Humeolnecs NPHCIOCCH.1eHNA  NO3BOJIAI0T  yCTaHABINBAThH XO3SHCTBEHHO
BA >XHbIC 0COOCHHOCTH y CopTOB H KY.JIbTYP, BLIACHATD HX NOBCACHHC IPH
PALTUUHBIX KJHMATHYCCKUX YCJIOBHAX W Ha QoHe pasHoo6pasioro mJio0po-
s nouBH. DTy paboTy LedecoofpasHo BecTii (H3NO0.I0raM B KoMIJekce ©
CEACKILIOHEPAMH M arDOTEXHMKAMH, COCPEIOTOYHB €€ B OTPACJEBBIX HHCTIH-
TYTaxX W Ha CABITHBIX CTamliaX, Tle B HC1d1eKoM HynviueM BOIHMKHYT,
BEPOSITIIO, CBOU (PHTOTPCHbI. 4

J119 CCYUICCTBJEHHS 3TOTO O1ia W3 3alay CTAHUWH — MOCTABHTL Gora-
TVIO COBPEMECHHYIO TEXHHKY Ha CIy&KOY pacTeHneBo1UecKofl Hayke. ITa pa-
60Ta NPOBOIITCHA COBMOCTHO C MHKCHIPAMH M HMeeT cBOEH LEJIbI0 KOHCTPYH-
poBaHHe HOBbIX YCTPOHCTB M 1PUOOPOB. Hanpumep. Craiuus B OTYCTHHIA
nepHo1 pas3paboTasa MPOEKT YCTAHOBKH IANs ONpel1eseHns 3UMOH MOpPO30-
CTONKOCTH NJIOACBHIX 1epeBbeB llenocpelctenro B cany. Ilozodioe xe
coOpyKeHHe MOKeT ObiTh C03.1aHO 117 ONpPELIeTCHUS YCTOHUYMBOCTH O31MbIX
lOCEBOB M MHOTOJETHMX TPaB B noJc. B aaipHeiliueM Ha OCHOBAHHU 11O.TY-
GeHHOI0 ONbITAa NPeaCTONT pa3paboTaTh Gosee NMPOCTbie M EUieBbie KIWMA-
THYECKHe MallWHbl, NMPHIOIHBIE 148 PElGHHA NPaKTHUCCKHX BOMIPOCOB B

pacTeHHeBOIYCCKHUX OMbITHBIX YUPCHKACHHEX, 4 Tak»e IMOMOYb TMOCHACAHAM.

HAJATHTD HCCACIOBATETLCKYIO paGory. K QuroTpony HMeercs 8 Haeil

cTpane Gosbuioil HHTepec. [1oCTaTOUHO €Ka3aTb, YTO B TCHGHHC OIHOrO roda:

Crauiuieil 6674 1aHbl KOHCY.IBTAUHH 25 HAYUHBIM VUPERKICHHAM N0 yCTpOIi-
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CTBY, NDOCKTHPOBAHHIO H DpaboTe KJIMMATHUECKHX, XOJNOIMNBHBIX H ADYIHX
COOPYXKeHHH.

M3 Bcero ckasaunoro BuaHo, uto (GHTOTPOH npeacTaB/seT XOPOWIYIO 3KC-
nepuMeHTanbhyio 6asy. OH no3soJiseT BecTH CHCTEMATHYECKYI0 pPa3paBoTKy
TaKHX BONPOCOB, MOCTAaHOBKA KOTOPHIX paHblie Gbl1a HCBO3ZMOXHOH H3-3a OT-
"CYTCTBHA COOTBETCTBYIOILEH MaTepHabLHOl obcTaHoBKkY. M Melouieecs ofbopy-
JOBaHKe TNO3BOJNAET B CPAaBHUTEJBHO KOPOTKMH CPOX HCCJeI0BAaTh MHOTHE
"CJIOXKHbi@ GHOTOMHYECKHe SBJICHUS, MPOTEKAIOIINE B PACTHTELHOM OpTaHHu3-
Me. DTO 1aeT BO3MOXKHOCTb Pa3GHPaTbes B MOBedeHHH pacTeHHs H B GoJiee
CJIOKHOI NOJIeBOH OGCTAHOBKE NMPH PAa3JHUHOM COYETAHHM KAK KJIHMATHYe-
‘CKHX, TaK ¥ NOYBEHHBIX YCJIOBHH, 4TO 06J€ruaer peiieHHe NMPaKTHUECKUX 3a-
Ray B pacTeHHeBOICTBe. B cBSI3H ¢ TakuM 3HaueHHEM ONMCHIBAEMOIO HOBOIO
THNA N260paTOPHil Helb3s HE NMOXKENaTh CKOPEHLIeNr0 OKOHYAHHS Kak CTPOH-
TeJIbCTBA, TaK H 10060PYI0BAHHA NEPBOrO COBETCKOND ¢duToTpoOHa.
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